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the diameter of the drop is large, in comparison with the wave length of the incident radiation, the resulting distribution of light is practically all due to refraction and reflection, and every one of the conspicuous phenomena is well explained in terms of the wave theory. Similarly, the wave theory fully provides for the scattering of light by particles of molecular, or near molecular, dimensions, as explained, later, in Chap. VI. But when scattering, reflection, and refraction, each is produced, as by fog particles, in appreciable amount, the simple wave theory does not adequately account for the phenomena observed. In such cases, to obtain quantitative results, one must resort to the inclusive, but computationally burdensome, electromagnetic theory, as developed by Lord Eayleigh1 and heroically used by B. Ray.2
Popular Questions about the Rainbow.—A few popular questions about the rainbow need, perhaps, to be answered. "What is the rainbow's distance?" In the sense of its proximate origin, the drops that produce it, it is nearby or far away, according to their respective distances, and, thus, extends from the closest to the farthest illuminated drops along the elements of the rainbow cone. Indeed, the rainbow may be regarded as consisting of coaxial, hollow conical beams of light of different colors seen edgewise from the vertex, and, thus, having great depth, or extent, in the line of sight.
"Why is the rainbow so frequently seen during summer and so seldom during winter 1" Its formation requires the coexistence of rain and sunshine, a condition that often occurs during local convcctional showers but rarely during a general cyclonic storm, and as the former are characteristic of summer and the latter of winter, it follows that the occurrence of the rainbow correspondingly varies with the seasons.
"Why are rainbows so rarely seen at noon?" As above explained, the center of the rainbow's circle is angularly as far below the level of the observer as the sun is above it, hence, no portion of the bow can be seen (except from an- elevation) when its angular radius is less than the elevation of the sun above the horizon. Now, during summer, the rainbow season, the elevation of the sun at noon is, nearly everywhere, greater than 42°, the angular radius of the primary bow, or even 51°, the radius of the secondary bow. A rainbow at noon, therefore, is, except for very high latitudes, an impossible summer phenomenon, and, of course, a rare winter one, for reasons given above, even where possible.
"Do two people ever see the same rainbow?" Theory teaches, and ordinary experience shows, that as the observer remains stationary, or moves, so also, other things being equal, does his rainbow. If, then, two observers, initially close together, should move in opposite directions, each would find his rainbow responding in the same sense as his shadow,
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